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Abstract
The evidence on the predictors of mental health in the COVID-19 pandemic has revealed
contradictory findings, which prevent effective screening for mental health assistance.
This study aims to identify the predictors of mental health issues, specifically examining
age as a nonlinear predictor. Based on a survey of 474 adults using snowball sampling
under the COVID-19 pandemic during April 1th–10th, 2020, in Iran, we found that age
had a curvilinear relationship with nonsomatic pain, depression, and anxiety. Specifically,
it predicted pain, depression, and anxiety disorders, negatively among adults younger
than 45 years, yet positively among seniors older than 70 years. Adults who were female,
were unsure about their chronic diseases, or exercised less were more likely to have
mental health issues. This study, being the first paper to examine age curvilinearly,
suggests future research to pay more attention to nonlinear predictors of mental health
disorders in the COVID-19 pandemic.
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The COVID-19 pandemic has led to the unprecedented disruption of people’s work and life
(Zhang et al., 2020a, b, c, d) and triggered widespread mental health issues (Xiang et al.,
2020). A burgeoning body of research is unveiling the risk factors for mental disorders under
the COVID-19 pandemic (Chen et al., 2020; Yáñez et al., 2020); however, the evidence on
individual demographics as predictors is mixed. For example, some studies have found that
age affected mental disorders negatively (González-Sanguino et al., 2020; Moccia et al., 2020;
Tang et al., 2020; Wang et al., 2020), but other studies have found the relationship between
age and mental disorders to be positive (Qiu et al., 2020) or insignificant (Meng et al., 2020;
Song et al., 2020; Zhang et al., 2020a, b, c, d). The conflicting evidence prevents the effective
identification of the mentally vulnerable people during the ongoing COVID-19 pandemic.
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This study aims to investigate the role of age and other predictors on adults’ nonsomatic
pain, depression, anxiety, and distress. To this end, this study does not assume the relationship
between age and mental health disorders to be linear. Instead, it examines its second-order
term, using a sample of adults across a wide spectrum of ages from 20 to 79. Furthermore, this
study tests the predictors of individuals’ work situation, daily exercise hours, and the number
of times out of home per day. Finally, some studies have found individuals among both
healthcare workers and the general population who were unsure of their COVID-19 infection
status had more mental health issues (Jahanshahi, Dinani, Madavani, Li, & Zhang et al.,
2020a, b, c, d). Following this line of thinking, this study tests whether individuals were unsure
of their chronic diseases as a predictor of mental health issues.
The predictors in our study help to further the advancement of ongoing research about the
predictors of mental health issues during the COVID-19 pandemic (Dai et al., 2020). Our
results provide some reconciliation of the conflicting findings in this rapidly growing body of
literature and provide new directions for future research regarding specific risk factors and




This study was conducted during the COVID-19 outbreak in Iran, one of the worst-hit
countries by COVID-19 since January 2020. People in Iran faced some unique challenges
such as sanctions and economic slowdown, lack of medical equipment and supplies, and the
government’s inability to enact effective social distancing measures, all of which may con-
tribute to the mental vulnerabilities of adults in Iran under the COVID-19 pandemic. First, the
Iranian economy has been under long-standing US-led sanctions. Moreover, a month before
the first confirmed COVID-19 cases, Iran has been further isolated from the international
financial markets, due to the claimed failure of Iran to comply with international anti-terrorism
financing rules and norms. The severe sanctions have made it difficult for the health sectors in
Iran to obtain medical equipment including even basic personal protective equipment (PPE)
(Yoosefi Lebni et al., 2020). As a result, the isolated medical supply system in Iran faced
severe shortages in both private and public health systems under the COVID-19 crisis (Ahorsu
et al., 2020). As a result, healthcare workers did not have access to sufficient personal
protective equipment and had to make their own gowns and marks during the pandemic
(Zhang et al., 2020a, b, c, d).
Second, the healthcare system in Iran suffers from a lack of modern technologies, equip-
ment, and devices necessary to provide sufficient healthcare capacities to deal with the infected
cases during the COVID-19 pandemic (Aman, 2020; Zhang et al., 2020a, b, c, d). And
evidence has shown that people in Iran suffered from higher distress than people in China
during the COVID-19 pandemic (Jahanshahi et al., 2020).
Third, due to the difficult economic situations in Iran, it is hard to implement prolonged
mandatory quarantine to effectively contain the spread of COVID-19 cases. Quarantine at
home became especially challenging for people in low- and middle-class households, which
experienced high inflation rates in the COVID-19 outbreak. The quick spread of COVID-19 in
Iran has led to fears, worries, and anxiety among the general population, regardless of their
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gender and age (Ahorsu et al., 2020). Moreover, some government officials downplayed the
severity of the early COVID-19 cases to the public, who subsequently developed a lack of trust
with the published COVID-19 data, fueling rumors that confound the anxiety of the adults in
Iran.
Data Collection
Data in this cross-sectional study were collected through an online survey via social
media platforms, e.g., Telegram, Instagram, and WhatsApp, from April 1 to April 10,
2020, in Iran. Iran passed the peak of its COVID-19 pandemic with 3111 new
infection cases on April 2 and had a total of 68,192 confirmed cases and 4232 deaths
of COVID-19 on April 10, 2020. The survey was originally in English and then
translated to the official language of Iran (Persian). It was pretested among 10
professionals in several industries and approved by the research ethics committee of
the Iranian Sport Sciences Research Institute (IR.SSRI.REC.1389.685). Participation
was voluntary, and all participants agreed, with their informed consent, to complete
the survey. We guaranteed the anonymity and strict confidentiality of responses and
targeted working adults older than 18 years in Iran. Based on the number of active
users and social media groups, our survey could reach about 980 people. We received
474 usable responses, resulting in a response rate of 48.37%. The participants worked
in banking, education, finance, insurance, manufacturing, services, mining, and oil and
gas sectors from all 31 provinces of Iran.
Variables
Participants reported their demographic characteristics such as exact age, gender, marital
status, and working situation. Participants also reported whether they had chronic diseases
(no, unsure, yes), daily exercise hours, and the number of times they left home per day in the
past week.
The outcome variables included nonsomatic pain, depression, anxiety, and distress.
Nonsomatic pain was measured by three items including “For the past week I feel I am in
agony” (0 = never, rarely, to 3 = always; Cronbach’s α = 0.75) (Keller & Nesse, 2006).
Depression was measured by Patient Health Questionnaire-2 (PHQ-2) (0 = never, rarely, to
3 = always; α = 0.77) with a cut-off point of 3. Anxiety was measured by the Generalized
Anxiety Disorder-2 scale (GAD-2) (0 = never, rarely, to 3 = always; Cronbach’s α = 0.76) with
a cut-off point of 3 (Kroenke et al., 2009). Distress was measured by K6, the six-item Kessler
mental distress scale (0 = never to 4 = almost all of the time; Cronbach’s α = 0.90) with a cut-
off point of 13 (Kessler et al., 2002). All scales show internal consistency as their Cronbach’s
alphas are greater than 0.7 (Cronbach, 1951).
Data Analysis Approach
We used Stata 16.0 for descriptive statistics and to predict pain by ordinary least squares
regression and depression, anxiety, and distress by logistic regression with a 95% confidence
level.
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Results
Descriptive Findings on the Covariates
Table 1 shows that 37.4% of the 474 participants were younger than 40 years old, 50.2% were
between 40 and 59, and 12.4% were above 60 years. Over half (51.3%) were female, and
87.1% did not have chronic diseases, 3.0% were unsure, and 9.9% had chronic diseases. Over
half (56.3%) did not do any exercise in the last week, 37.3% exercised on average about one
hour daily, and 6.4% exercised two hours or more per day. 44.9% worked at home in the past
week, 26.8% worked in the office, and 28.3% did not work during the epidemic. 15.6% did not
leave home in the last week, 37.8% left home once daily, and 46.6% left twice or more per
day. Tehran, Iran’s capital, is the epicenter of the Iran COVID-19 outbreak in April 2020, and
99 (20.7%) of our data were collected from this city.
Descriptive and Comparative Findings on the Outcome Variables
Less than one in ten (8.65%) participants felt nonsomatic pain most of the time. About one
fifth surpassed the cut-off of depression (21.94%), anxiety (21.10%), and distress (14.77%).
By comparing our findings with those in 12 studies using similar measurements, we found that
overall, the Iranian adults’ mental health conditions were comparable or worse than those in
several samples in China, Spain, and Italy with a few exceptions (see Table 2 for a summary).
For example, the proportion of adults with depression and anxiety disorders in our sample was
similar to or worse than the samples from China and Spain during the COVID-19 outbreak
with four exceptions (see Song et al., 2020; González-Sanguino et al., 2020; Ni et al., 2020).
The adults in our sample were less likely to have depression and anxiety disorders than those
in a sample of seniors older than 60 years in China (Meng et al., 2020) and of younger adults
aged 18–30 years in the USA (Liu, Zhang et al., 2020a, b, c, d), and to have more depression
than the adults in two relatively small samples in China (Guo et al., 2020; Zhang et al., 2020a,
b, c, d). Additionally, in our sample, the proportion of adults with distress disorder was similar
or worse than those in several samples in China and Italy, but lower than that in a sample of
adults in the USA in late April 2020 (Twenge & Joiner, 2020).
Two recent studies found that the Iranian adults’ mental health symptoms measured by
DASS-21 during the COVID-19 pandemic were even worse than our findings (Khademian
et al., 2021; Moghanibashi-Mansourieh, 2020) (Table 2). For example, based on a sample of
1498 participants from April 18 to 28, 2020, Khademian et al. (2021) found that the prevalence
of depression, anxiety, and distress are 34.7%, 31.8%, and 24.6%, respectively. The preva-
lence rates in the two studies were higher than that of our study perhaps because of the
different measurements used. Some meta-analyses show that the prevalence of anxiety in
Africa in studies using DASS-21 were significantly higher than those using GAD-7 (Chen
et al., 2021).
Predictors of Pain, Depression, Anxiety, and Distress
First, adults’ age had a curvilinear relationship with their pain, depression, and anxiety (for
pain: b = 0.0005, 95% CI 0.0001 to 0.008, p = 0.007; for depression: OR = 1.0020, 95% CI
1.0004 to 1.0035, p = 0.009; for anxiety: OR = 1.0020, 95% CI 1.0004 to 1.0035, p = 0.015).
To show the curvilinear relationship, we plotted the mental health–age slope at varying ages in
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Fig. 1. Margin effect analyses showed that adults’ age predicted pain negatively among the
young (e.g., at 20 years old: b = − 0.032, 95% CI − 0.052 to − 0.012, p = 0.002). On the
contrary, adults’ age predicted pain positively among seniors older than 70 years (e.g., at
75 years old: b = 0.022, 95% CI 0.002 to 0.042, p = 0.030). Similarly, age predicted depression
negatively among younger people (e.g., at 20 years old: OR= 0.97, 95% CI 0.95 to 0.99, p =
0.006) and positively among older people (e.g., at 75 years old: OR= 1.024, 95% CI 1.01 to
1.05, p = 0.042). Finally, age predicted anxiety negatively among younger people (e.g., at
20 years old: OR = 0.97, 95% CI 0.96 to 0.98, p = 0.000) but not among older people (e.g., at
75 years old: OR = 1.02, 95% CI 0.99 to 1.04, p = 0.214). To illustrate the curvilinear
relationship between adult age and their mental issues, we show the predicted levels of
nonsomatic pain and the predicted likelihood of depression, anxiety, and distress disorders
over different ages in Fig. 2.
Second, females reported more pain (b = 0.15, 95% CI 0.039 to 0.262, p = 0.008) and were
more likely to suffer from depression (OR = 1.75; 95% CI, 1.04 to 2.94; p = 0.034) and distress
disorders (OR = 3.06; 95% CI, 1.60 to 5.86; p = 0.001) than males.
Third, adults who were unsure whether they had chronic diseases experienced more pain
than those with chronic diseases (b = − 0.64; 95% CI, − 0.97 to − 0.31; p = 0.000) or without
chronic diseases (b = − 0.77; 95% CI, − 1.06 to − 0.47; p = 0.000). Adults who were unsure
whether they had chronic diseases were also more likely to suffer from anxiety issues
compared with those with chronic diseases (OR = 0.21; 95% CI, 0.06 to 0.80; p = 0.020) or
without chronic diseases (OR = 0.15; 95% CI, 0.05 to 0.46; p = 0.001). Furthermore, adults
who were unsure whether they had chronic diseases were also more likely to have distress
disorder, compared to those with chronic diseases (OR = 0.08; 95% CI, 0.01 to 0.39; p =
0.002) or without chronic diseases (OR = 0.13; 95% CI, 0.04 to 0.41; p = 0.001). Lastly, those














































































































Fig. 1 The relationship between age and (a) nonsomatic pain, (b) depression, (c) anxiety, and (d) distress
disorders by age
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who were unsure of their chronic diseases were more likely to suffer from depression than
those without chronic diseases (OR = 0.24; 95% CI, 0.08 to 0.72; p = 0.011).
Lastly, adults who exercised more were less likely to experience mental health issues of
depression (OR = 0.68; 95% CI, 0.47 to 0.97; p = 0.034), anxiety (OR = 0.66; 95% CI, 0.45 to
0.96; p = 0.030), or distress disorders (OR = 0.56; 95% CI, 0.35 to 0.91; p = 0.020).
Discussion
The accumulating body of studies on mental health under COVID-19 has begun to show
conflicting results, particularly on the relationship between age and mental health disorders
(Table 2). Several studies found a negative relationship (González-Sanguino et al., 2020;
Moccia et al., 2020; Wang et al., 2020); other studies found the relationship to be positive (Qiu
et al., 2020) or insignificant (Meng et al., 2020; Song et al., 2020; Zhang et al., 2020a, b, c, d).
The contradictory evidence may result from (a) examining only a linear relationship and (b)
the limited age range of the adults in the samples. With a wide range of ages from 20 to 79, our
study showed the relationship between age and pain, depression, and anxiety to be curvilinear
(Fig. 1). In particular, age predicted pain, depression, and anxiety disorders negatively among
adults younger than 45 years. Age was not a predictor of pain for ages 50–65 years, for
depression for ages 45–70 years, or for anxiety for ages 50–80 years. Age predicted pain
positively among those aged 70–79 years and depression disorder among those aged 75–
79 years. Such findings corroborate that the association between age and mental issues is
negative among the younger population (< 45 years), insignificant among the mid-aged (50–
70ish), and positive among seniors over 70 years. Seniors experienced more pain and
depression, perhaps because they have a higher fatality rate during the COVID-19 outbreak


































Fig. 2 The predicted levels of nonsomatic pain and the predicted likelihood of depression, anxiety, and distress
disorders
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and often have poor physical conditions and immune systems (Meng et al., 2020). In fact, a
study of seniors older than 60 years (Meng et al., 2020) and a study of young adults between
18 and 30 years (Liu et al., 2020) showed that they were much more likely to suffer from
depression disorder (37.1% and 43.3%, respectively) than adults with varied ages in seven
other studies (on average 20.9%) (Table 2).
Our results suggest age remains an important predictor for mental health disorders during
the COVID-19 pandemic. However, psychiatrists and mental health services should not use a
specific age as either a positive or a negative predictor in screening and identifying people at
risk. Instead, they should be mindful that the association between age and mental health issues
could vary depending on the age range. The curvilinearity of age as a predictor needs to be
considered before using it to identify the mentally vulnerable.
Our results showed that those who were unsure about their chronic diseases experienced
more pain and were more likely to have depression, anxiety, and distress disorders than those
who were sure about their status (either having or not having chronic diseases). Such a pattern
is consistent with the findings that healthcare workers (Zhang et al., 2020a, b, c, d) and the
general population who were not sure whether they were infected with the COVID-19 virus
were more likely to have mental disorders than others who knew their status. In doing so, we
extend the finding from COVID-19 to chronic diseases and suggest that future studies explore
individuals’ uncertainty on key factors as potential predictors of mental health.
Unlike past research that found gender was not a distress predictor in China (Zhang et al.,
2020a, b, c, d) and Iran (Ahorsu et al., 2020; Jahanshahi et al., 2020), our Iranian sample showed
that gender predicted distress, similar to an Italian sample (Moccia et al., 2020). In contrast to a
study that found Chinese working adults who exercised less were happier with their life in a more
severe COVID-19 prefecture (Zhang et al., 2020a, b, c, d), our results show that Iranian adults
who exercised less were more likely to be depressed, anxious, and distressed, which corroborated
the findings in a study of healthcare staff in Bolivia (Zhang et al., 2020a, b, c, d). All studies
confirmed exercise time as a risk factor, but the direction of its effect may depend on the country
and type of professionals. It is also worth noting that, in contrast to adults in China (Zhang et al.,
2020a, b, c, d) and Iran before the peak of COVID-19 (Jahanshahi et al., 2020), thosewho stopped
working were insignificantly different from those who worked either at home or at the office on
reported pain, depression, anxiety, and distress. These studies show the importance of gender,
exercise time, and working status in screening mentally vulnerable people in a crisis. The
inconsistent findings call for more studies to investigate these predictors of mental health issues
and their potential moderators such as country and stage of the pandemic.
This study has some limitations. First, due to the challenge of data collection during the
COVID-19 crisis, we used convenient sampling; future studies with more representative
sampling techniques could further examine age as a predictor of mental health. Second, the
curvilinear relationship that we found was limited to our sample in Iran, and it is interesting to
examine how it may vary in other populations. Further studies are required to determine how
age plays out as a predictor to identify those who need mental healthcare.
Our study showed that Iranian adults after the peak of COVID-19 still suffered from
depression, anxiety, and distress disorders to a similar or higher degree than people in other
countries, except one study in the USA. The finding that the association between age and
mental health issues was curvilinear suggests age remains a useful yet more nuanced predictor
than deemed by the past literature. As increasingly inconsistent results on mental health during
COVID-19 are reported, we call for more studies to examine the nonlinear relationships of the
predictors of mental health issues.
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Appendix. Measurement scales
PHQ-4: Anxiety and Depression
Over the last week, how often have you been bothered by the following problems?
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Psychological Pain scale
The Kessler Psychological Distress Scale (K6)
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